The debate over using antitrust enforcement to prevent patent holdup remains unresolved. The U.S. Court of Appeals muddied the waters in Rambus, and the European Commission decision clarified only little. The Broadcom v. Qualcomm case offers mere ad hoc solutions for standard setting, leaving trolls untroubled. We suggest a return to fundamentals. "Skillful silence" to lure an industry into a lock-in, creating opportunities for hold-up to extract unfair royalties, serves no procompetitive purpose and is not "competition on the merits." Antitrust law itself should in certain cases create a "duty to alert" manufacturers to patents that are not subject to a promise to license on FRAND terms (or a ban on concealing them). Excessive pricing after hold-up could also be curbed under Article 102(a) TFEU and in certain cases under section 5 of the U.S. FTC Act, limiting patent damages to ex ante value of the technology. This would untether the law from the particular context of SSOs, addressing hold-up more completely and uniformly.
I. INTRODUCTION
Standard setting plays an important role in our economy, particularly when product or component interoperability is critical. Selecting a standard often involves competitors evaluating competing technologies and selecting a single technology to be standardized, to the exclusion of other patented or nonproprietary technologies. Standardization thus transforms prestandard competition among alternative technologies into post-standard competition among different, but interoperable implementations of the standard. The Rambus case was a prime example. Despite the social benefits of interoperability, standardizing on a single technology also creates problems. Selecting a particular technology means committing to that choice for that standard and abandoning research tracks involving alternative technologies that may have been good substitutes ex ante, i.e., before the standard was set. 2 Once an industry has committed itself to go down the agreed road, and investments have been sunk into implementation of the standard (ex post), firms become locked in. 3 Even if holders of patents that read upon the standard impose high license fees or exclusionary terms and conditions, it may be too costly to switch to an alternative. Patent holders may be able to impose royalties up to the level of the switching costs, that is, the direct costs of developing and switching to a dif- Standards are not always exclusive in nature, and different standards may compete. For example, in the United States, AT&T and T-Mobile use GSM/UMTS radio interfaces, whereas Verizon and other carriers use CDMA2000. In certain cases, such as the standards war between HD-DVD and Blu-ray, the standard that develops network effects will gain the upper hand. ferent technology plus the opportunity cost of switching (that is, the profits lost as a result of the delays, higher production costs, and reduced functionality associated with the alternative technology).
With foreknowledge that patents apply, firms have a variety of ways to protect themselves from the patentees' acquiring market power, including upfront licensing negotiations, extracting commitments to license on fair, reasonable and nondiscriminatory (FRAND) terms, or exploring alternatives in order to avoid patents or royalties altogether. When the patent rights are undetected or concealed (socalled submarine patents), however, patentees may acquire the power to "hold up" industry participants, seeking higher royalties or more costly licensing terms that harm not only producers, but also consumers, who ultimately bear these higher costs. If patentees are seen to get away with hold-up, the mere prospect that a single owner of one essential patent could hold up an entire industry with impunity can deter investment in innovation or the implementation of a standard, thus depriving consumers of the benefits of innovation. This problem arises in particular if firms have reason to fear not only that patents remain undiscovered, but that patent holders can demand "excessive", that is, supracompetitive (cumulative or individual) royalties or impose exclusionary terms and conditions with impunity, for example, if no FRAND license obligations apply or such obligations are in practice not enforced or considered too vague to be meaningful.
This concern is exacerbated in high-technology industries where multiple patents apply to complex systems, patent ownership is widely dispersed, and technically or commercially essential patents are or could be held by nonpracticing entities that are invulnerable to counterclaims.
Although patent hold-up is acknowledged to be a serious problem, particularly in the standard-setting context, the law in the United States and the European Union (EU) remains unsettled. Cases like Broadcom v. Qualcomm and Rambus in the United States and Rambus in the EU have provided guidance on certain issues, but debate persists over the rules that should be implemented by the standard setting organizations (SSOs) and the courts to effectively address the nondisclosure problem. The Qualcomm and Rambus cases in the EU moreover suggest that FRAND obligations may be difficult to enforce in practice and may have less value than expected when they were originally agreed upon. The appropriateness of applying antitrust law to these situations has been contested, although, as some of us have discussed previously, 4 antitrust law may provide tools to police patent hold-up problems in standard setting. With the globalization of technology and the increase of standard setting efforts, the problems seen in the Rambus case show that there is a need for harmonization across jurisdictions, and antitrust law can provide a framework for achieving this goal.
In this article, we first explore the approaches that the United States and EU courts and authorities have taken to address patent hold-up. We then describe the difficulties that those approaches have created, concluding that they are inadequate. Stepping back, we apply a first principles approach to analyzing patent hold-up and a potential duty to disclose, concluding that patent hold-up results in dynamic inefficiency that is contrary to both the goals of the patent system and the antitrust laws. Finally, we address specific issues that may arise in implementing a duty to disclose in the United States and the EU, concluding that these issues are surmountable in both jurisdictions if the political will exists to apply and enforce competition law in an efficient manner.
II. EXISTING APPROACHES IN THE UNITED STATES AND EU

A. U.S. cases
The leading cases in the United States stem from patent hold-up conduct by Qualcomm and Rambus after standard setting for mobile wireless device chipsets and memory controllers, respec-tively. 5 Although both involved patent hold-up, Qualcomm was accused of more brazen conduct, involving deception in promises it made about licensing terms, while Rambus acted by omission, failing to heed the relevant SSO's patent disclosure policy. In both cases, the courts focused on external law to determine whether a duty to disclose existed, and the most contentious issues in these cases focused on causation.
The Third Circuit considered the antitrust implications of the patent hold-up problem in Broadcom Corp. v. Qualcomm Inc.
6 Broadcom alleged that Qualcomm had monopolized various markets for technology used in the operation of mobile telephones by intentionally making a false promise to the European Telecommunications Standards Institute (ETSI) and other SSOs to offer reasonable and nondiscriminatory (RAND) 7 license terms to licensees seeking to practice a new standard for third generation mobile wireless devices. 8 Broadcom also asserted that Qualcomm had violated section 2 of the Sherman Act by leveraging its new-found monopoly power in these technology markets to impose discriminatory licensing terms in an attempt to monopolize a downstream market for standard-compliant chipsets.
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The district court dismissed Broadcom's monopolization claims on the theory that the creation of the standard, not Qualcomm's alleged deception, eliminated competition in the relevant markets. 10 However, this ignored the fact that the availability of a RAND license for the technology was a key factor in the selection of the technology for inclusion in the standard. The Third Circuit reversed. Noting that the district court had not addressed "the possibility that the FRAND commitments that [the SSOs] required of vendors were intended as a bulwark against unlawful monopoly," the Third Circuit held that Broadcom had alleged a viable monopolization claim under section 2, holding that:
(1) in a consensus-oriented private standard setting environment, (2) a patent holder's intentionally false promise to license essential proprietary technology on FRAND terms, (3) coupled with an [SSO]'s reliance on that promise when including the technology in a standard, and (4) the patent holder's subsequent breach of that promise, is actionable anticompetitive conduct.
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As the Third Circuit noted, "[d]eception in a consensus-driven private standard-setting environment harms the competitive process by obscuring the costs of including proprietary technology in a standard and increasing the likelihood that patent rights will confer monopoly power on the patent holder."
12 Thus, Broadcom's claim that Qualcomm falsely promised to license its patents on RAND terms "adequately alleged that Qualcomm obtained and maintained its market power willfully, and not as a consequence of a superior product, business acumen, or historic accident." 13 The Third Circuit went on to conclude that " [d] 14 That deceptive conduct in the standard setting process may be an antitrust violation is also consistent with antitrust precedent outside the standard setting context. For example, in Conwood Co. v. U.S. Tobacco Co., the Sixth Circuit held that U.S. Tobacco violated section 2 by, among other things, providing retailers with false sales data that convinced retailers to stock U.S. Tobacco's products over those of its competitors. 15 Likewise, it is well established that a section 2 violation
Id. at 314.
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Id.
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Id. at 315.
14 Id. at 314. Following the court of appeals judgment, the case was eventually settled. See infra note 46 and accompanying text, although an investigation is still pending in the EU with respect to alleged exclusionary clauses in Qualcomm's license agreements, based on a complaint from Icera/NVidia. can arise from enforcing intellectual property rights that have been obtained by fraud in order to exclude competitors from the market, 16 submitting a false listing to the Food and Drug Administration to exclude generic competitors, 17 or engaging in other forms of deception that lead to monopoly power.
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The Federal Trade Commission (FTC) has also brought several enforcement actions based on the concept that deceptive conduct by a patent holder resulting in the misappropriation of the monopoly power created by a standard constitutes anticompetitive conduct in violation of the antitrust laws. Of these various enforcement actions, the most notable is In re Rambus Inc., 19 which the FTC ultimately lost in the D.C. Circuit. In Rambus, the FTC accused Rambus of intentionally failing to disclose to the Joint Electron Device Engineering Council (JEDEC) patents and patent applications that covered designs under consideration for adoption as new standards for computer memory chips. 20 Rambus was also accused of amending its pending patent applications to ensure that the patents that would eventually issue would closely match the contours of the standards, using information obtained from a participant in JEDEC called Secret Squirrel and Deep Throat.
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When the matter came before the FTC after having been dismissed by an FTC administrative law judge, 22 reversed and held that Rambus's deceptive conduct violated section 5 of the FTC Act and section 2 of the Sherman Act. 23 The FTC concluded that Rambus had intentionally created the misimpression that it was not seeking relevant patents on the technologies under consideration and thereby misled JEDEC's members about the actual price of the technology to be included in the new standards, which prevented them from being able to make informed choices. 24 This deception led to Rambus's gaining monopoly power over four technology markets-power that the FTC concluded either would not have existed (because JEDEC could have chosen alternative technologies) or would have been restrained by negotiations that would have been conducted before the adoption of the standard if not for the deception.
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Rambus appealed the FTC's decision to the D.C. Circuit, which reversed. 26 The court explicitly recognized the problem of lock-in, which may allow patent holders to gain monopoly power through the inclusion of their technologies in a standard. 27 The court nevertheless overturned the FTC's decision because the FTC had failed to find as a factual matter that, absent Rambus's alleged deception, an alternative to Rambus's technology would have been selected by the SSO. 28 Rely- European Community Treaty (now TFEU) rules on abuse of dominant position "by claiming unreasonable royalties" for the use of certain patents that read on computer memory chips subsequent to a "socalled 'patent ambush. '" 33 Although the statement of objections is based largely on the same facts as the FTC's enforcement action, the Commission ran into a difficulty that is peculiar to European law. Contrary to U.S. antitrust law, European rules on abuse of dominance do not prohibit unilateral fraudulent monopolization (or an attempt to monopolize by fraud) by a nondominant firm, but only exclusionary or exploitative practices by a firm after it acquires a dominant position. 34 Because European rules did not allow the Commission to sanction Rambus's acquisition of dominance in the relevant technology market through deceitful means, the Commission relied on a charge of excessive pricing, arguing that "without its 'patent ambush,' This distinction may come as a surprise to American readers. ArticleRambus would not have been able to charge the royalty rates it currently does."
35 Therefore the Commission had to assess the value of Rambus's technology in order to determine whether it was excessive, which (as discussed below) is not an easy task.
To avoid this difficulty, the Commission could have defined a sui generis form of abuse, in addition to or instead of relying on the ban on excessive pricing, recognizing that the abuse in question was the last link of a chain of events, beginning with Rambus's participation in JEDEC, its decision to leave JEDEC, its letter to JEDEC creating the misleading impression that Rambus had and would have no patent reading on the technology that JEDEC considered for the standard, and the adjustment of its patent claims based on the information received from Secret Squirrel-all of which occurred before the industry was locked in and before Rambus became dominant as a resultand continuing with Rambus's decision to demand royalties for its patents once the industry was locked in. At the time Rambus demanded royalties, it was dominant. It is arguably an abuse of that dominance to demand royalties at all after a patent ambush in the context of a situation where JEDEC would have chosen a different technology and Rambus would have collected no fee whatsoever had it informed JEDEC of its patent plans.
There is no final decision, because Rambus offered commitments, but there are some indications that the Commission might have taken this approach in a final decision, to avoid the need to assess the value of Rambus's technology. First, the Commission stated (not very clearly, unfortunately) that " [t] he finding of abuse would rather be conditioned by the conduct that has necessarily influenced the standard process, in a context where suppression of the relevant information necessarily distorted the decision making process within a standard-setting body." 36 Second, the Commission extracted from
Press Release, supra note 33.
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Comm'n Decision, Rambus Inc. ¶ 39 (Dec. 9, 2009), available at http://ec.europa.eu/competition/antitrust/cases/dec_docs/38636/38636_1 203_1.pdf. See also id. ¶ ¶ 43-44 ("In the preliminary assessment, the Commission considered that, save for Rambus' alleged deceit, JEDEC Members were likely to have designed a 'patent-free' standard around Rambus' patents. The Commission provisionally concluded that a number of factors pointed clearly Rambus a commitment "not to charge any royalties for the [synchronous dynamic random access memory (SDRAM)] and [double-datarate synchronous dynamic random access memory (DDR)] standards that were adopted during the time in which Rambus was a member of JEDEC." 37 This suggests that Rambus was not entitled to any royalty in respect of these standards regardless of the inherent value of its technology, and supports the sui generis abuse discussed above. The decision to allow Rambus to charge royalties for later versions of the standard while requiring that the rate be lowered, on the other hand, suggests that the Commission would have relied instead on excessive pricing as the theory of harm. It should be recalled, however, that an Article 9 commitment is in the nature of a compromise and that both parties therefore made concessions without setting a precedent.
The Commission officially closed its investigation of Rambus's practices in December 2009 without an official finding of abuse, following commitments by Rambus to license its patents worldwide at either a zero royalty rate (for technology reading on standards that were adopted when Rambus was a member of JEDEC) or a 1.5% royalty rate (for the later generations of JEDEC DRAM standards) for a period of five years.
38
At this occasion, the Commission reiterated its view that "standards bodies have a responsibility to design clear rules respecting these principles and hence reduce the risk of competition problems, such as patent ambushes."
39 At the same time, however, perhaps mindful that the U.S. courts had found that the JEDEC rules did not unambiguously require disclosure of all patents and patent applications, it stated that Rambus was bound by an "underlying duty of good faith that is binding on a participant in a standard-setting process." 40 This suggests that the breach of an SSO policy is not a precondition for a finding of abuse and that disclosure obligations are binding on all SSO participants except those who promise not to engage in hold-up, perhaps by making FRAND commitments with respect to all patents that are technically essential for the standards created by the SSO. The Commission Decision in Rambus does not specify the basis for the good faith obligation. One possible basis is Article 101(3) TFEU, which exempts restrictive agreements, including standard setting agreements, from the prohibition of Article 101(1) TFEU provided that they meet four conditions, namely that they achieve efficiencies or "improve technical or economic progress," are not more restrictive than necessary to achieve these goals, benefit consumers, and do not completely eliminate competition. 
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The Commission found that Rambus had "knowledge of the requirements of the JEDEC patent policy and of the underlying duty of good faith that is binding on a participant in a standard-setting process." Commission Decision, Rambus ¶ 42 (emphasis added). The Commission also reiterated "that an intellectual property right holder would act in bad faith if it was aware that its intellectual property read on a standard in development and did not disclose its intellectual property rights until after the adoption of the standard." breach of the European Community Treaty rules on abuse of dominance following complaints lodged by Ericsson, Nokia, Texas Instruments, Broadcom, NEC, and Panasonic. The complaints alleged that Qualcomm was abusing its dominant position in the market for code division multiple access (CDMA) and wideband code division multiple access (WCDMA) technology by licensing its essential patents reading on those standards under non-FRAND terms, in spite of its explicit promise to do so. 42 The Commission took the view that "patent holders should not be able to exploit the extra power they have gained as a result of having technology based on their patent incorporated in the standard." 43 A parallel investigation by the Korea Fair Trade Commission found that Qualcomm had abused its dominance by imposing terms and conditions that restricted downstream competition and that differed depending on whether or not the licensee purchased Qual- Complainants explained that to avoid hold-up, a contract of mutual restraint is necessary. Participants in standards bodies cannot reasonably be expected to agree to a standard including patents to which they have no access on terms that are (1) fair and reasonable and (2) the same terms as other companies implementing the standard (including the patentee itself). This mutual restraint was the intent of the intellectual property rights (IPR) rules adopted by ETSI in the 1990s, ETSI, Intellectual Property Rights, http://www.etsi.org/WebSite/AboutETSI/IPRsInETSI/IPRsinETSI.aspx, which required that before a standard is finalized, at a time that intertechnology and interstandard competition is still viable, essential IPR owners commit to charge "fair and reasonable" royalties. See ETSI 3GPP/PCG Meeting 1, Document 3GPP/PCG#1 (99) comm's chipsets. 44 The Japan Fair Trade Commission found that Qualcomm had extracted inadequately remunerated cross-licenses. 45 Following these decisions and the judgment on appeal against Qualcomm in Broadcom v. Qualcomm, Qualcomm settled with several of the complainants. 46 Following withdrawal of the complaints, the European Commission closed the case on November 24, 2009. 47 The closure of the Qualcomm case in the EU may have left the impression that the Commission would take no action under competition law against alleged violations of FRAND promises. Nevertheless, on January 14, 2011, the Commission adopted its Guidelines on Horizontal Agreements stating that SSO policies would need to ensure effective access to the standard on FRAND terms. 48 Accordingly, SSOs must require participants to unambiguously disclose their rights covering technically essential patents, so as to allow the SSO to design around patents that are not available for license on FRAND terms, or require 
III. PROBLEMS WITH EXISTING APPROACHES
One of the basic failings of both the U.S. and EU approaches is the requirement that some external law-such as a contractual obligation from an SSO membership agreement or a good faith obligationcreate the duty to disclose. 49 However, looking to external law for this support has significant costs, both in judicial efficiency and in effective enforcement. Moreover, as the Rambus litigations demonstrate, SSOs' patent disclosure policies are frequently vague and do not call for patent searches that would be too burdensome or impractical, and SSO members may not have incentives to formulate disclosure policies that are aligned with the public interest. Finally, these approaches fail to address the problems of patent hold-up by non-SSO members at all.
In the context of SSOs, where most patent hold-up has occurred, relying on patent disclosure policies has produced frustration. In particular, in a proceeding related to the D.C. Circuit's Rambus decision, the Federal Circuit's frustration with JEDEC is evident: . The notion that the promise must be "intentionally false" might be read to suggest that evidence of ex ante intent is needed. To the extent this is based on U.S. criteria for attempted monopolization, which do not apply in the European Economic Area, the requirement should not be applied under Articles 101(3) and 102 TFEU. Evidence of intent can be concealed and destroyed and is extremely difficult to discover, especially in the European Economic Area, where discovery is limited. The European Court of Justice has held that abuse is an "objective concept" and that intent is not required for a finding of infringement. Case 85/76, Hoffmann-La Roche v. Comm'n, 1979 E.C.R. 461, ¶ 91. In the European Economic Area, it may be enough that the intellectual property owner acts falsely in that it knowingly violates the FRAND promise by refusing to license, demanding injunctive relief without objective justification, or imposing restrictive or exploitative terms.
In this case there is a staggering lack of defining details in the [Electronic Industries Alliance]/JEDEC patent policy. When direct competitors participate in an open standards committee, their work necessitates a written patent policy with clear guidance on the committee's intellectual property position. A policy that does not define clearly what, when, how, and to whom the members must disclose does not provide a firm basis for the disclosure duty necessary for a fraud verdict. Without a clear policy, members form vaguely defined expectations as to what they believe the policy requires-whether the policy in fact so requires or not. JEDEC could have drafted a patent policy with a broader disclosure duty. It could have drafted a policy broad enough to capture a member's failed attempts to mine a disclosed specification for broader undisclosed claims. It could have. It simply did not.
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Nor has the concern with patent disclosure policies been confined to JEDEC. 51 Faced with vague policies, courts will be forced to conduct detailed examinations of members' behaviors to clarify how the policies operated in practice. It is hard to believe that anyone involved is well served by the burdens of additional discovery and advocacy to root out these factual issues.
However, even if SSO disclosures policies were clear, there is little reason to believe that SSO members necessarily share consumers' interests as they draft these policies. Both consumers and society as a whole are likely to benefit from more disclosure than an SSO member would choose, while SSO members may be loath to incur the cost of patent disclosures and may fail to internalize the consumer welfare lost and the deadweight loss when a patent disclosure policy fails to prevent hold-up. Indeed, because most SSO members also have substantial patent portfolios of their own, each member may be tempted ex ante to reserve the possibility of participating in a patent hold-up, if only in order to maintain the ability to extract a cross-license from other patent-owning manufacturers not participating in the SSO (and therefore not bound by the IPR policy). 52 Finally, no amount of clarity in SSO patent disclosure policies can address hold-up by nonmembers. Although hold-up by SSO members has been more common in the past, hold-up by nonmembers and nonpracticing entities (NPEs) can be just as damaging or even more so. 53 Nor is the concern purely theoretical: Rambus itself withdrew from JEDEC following the controversy surrounding its earlier actions, but has returned to the same well with fresh patents to assert against DRAM manufacturers and customers before the International Trade Commission.
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IV. PROPOSED FIRST-PRINCIPLES APPROACH
As we have described above, current approaches to tackling patent hold-up using the antitrust laws have been haphazard and ineffective. Rather than continue down the road already carved out by these decisions, we believe that a return to first principles is in order. Despite divergent individual histories, both section 2 of the Sherman Act and Article 102 TFEU seek to maximize consumer welfare by deterring output-reducing behavior, while also taking care not to deter output-enhancing behavior by mistakenly sanctioning aggressive competition. Thus, we ask whether strategic nondisclosure that results in the patentee attaining or preserving significant market power is "competition on the merits" and whether prohibiting this behavior has the potential to "chill" procompetitive outcomes.
Patent hold-up reduces dynamic efficiency by deterring otherwise productive investments without any countervailing benefits. Although antitrust arguments are often met with the rebuttal that the patent system is designed to trade static for dynamic efficiency, these dynamic efficiency losses can be directly compared against any potential dynamic efficiency gains from patent hold-up. Moreover, apart from any consideration of the losses, the returns from patent hold-up do not create any incentives that further the dynamic-efficiency goals of the patent system. 55 Finally, we consider the potential costs of false positives from imposing a duty to disclose patent rights where the failure to do so would result in attaining or preserving significant market power and find that they are trivial. As a result, we believe that antitrust policy creates a "duty to disclose" patent rights in these situations and duties not to impose excessive terms and conditions, including royalties that exceed the ex ante value of the essential patents. The remedy should be a ban on assertion of the patent (under Article 102 TFEU and section 2 of the Sherman Act) in cases where the good faith duty to disclose was violated and a ban on excessive pricing (under Article 102(a) TFEU and section 5 of the FTC Act) where the hold-up is opportunistic rather than the result of a breach of a duty to disclose.
A. First-principles law in the United States and EU
Despite significant debates over the proper scope of unilateral-conduct liability in both the United States and Europe, first-principles case law for unilateral conduct in both jurisdictions is relatively simple. In both cases, antitrust authorities look to whether the conduct at issue is, in general, likely to create efficiencies through lower costs or superior products or whether it serves to create (in the United States), maintain, or enhance (and, in the EU, exploit) market power. In conducting this analysis, authorities are or should be sensitive to the fact that they may erroneously judge "aggressive competition" as exclusionary conduct and so reduce the very competition they are trying to preserve. As a result, any advocacy of sanctioning unilateral conduct must demonstrate both that the conduct lacks potential efficiencies and that sanctions are unlikely to chill conduct that does create potential efficiencies.
In the United States, under Grinnell, a defendant violates section 2 of the Sherman Act if it willfully acquires or maintains monopoly power, "as distinguished from growth or development as a consequence of a superior product, business acumen, or historic accident." 56 In Trinko and, later, linkLINE, the U.S. Supreme Court clarified that monopoly profits provide a significant incentive to innovate and cautioned that unilateralconduct analysis must put significant weight on the potential that sanctioning conduct might chill aggressive competition. The European Commission has indicated that it will, in principle, intervene under Article 102 TFEU only where, "the allegedly abusive conduct does not constitute competition on the merits, that is to say, competition on price, quality and functionality." 58 In cases of exclusionary abuse, this includes unilateral action that "is likely to lead to anti-competitive foreclosure." 59 The term "anti-competitive" in turn encompasses situations where "effective access of actual or potential competitors to supplies or markets is hampered or eliminated as a result of the conduct of the dominant undertaking whereby the dominant undertaking is likely to be in a position to profitably increase prices to the detriment of consumers." 60 In addition, the Commission has the right to intervene against exploitative abuse under Article 102(a) TFEU where consumer harm occurs as a result of a dominant firm "directly or indirectly imposing unfair purchase or selling prices or other unfair trading conditions."
B. Sunk-cost opportunism reduces dynamic efficiency
Patent hold-up is a straightforward example of sunk-cost opportunism: The patentee lies in wait until the infringer has sunk his investment in the patented technology and then springs the trap, extracting the producer surplus relative to the next best alternative. In the words used in litigation in the late 1990's, when Qualcomm objected to an Ericsson request for injunctive relief:
[T]he holder of essential patents, after identifying its patents [,] . . . could stand idly by after adoption of the standard as others invested huge sums of money in the development of products compliant with the standard. Once those others began to enjoy some commercial success, the patent holder could then demand the payment of royalties for the allegedly Before a potential infringer sinks the cost of an investment in a particular technology, he or she will consider the cost of investment in that technology, including the potential patent royalties if known, relative to other, alternative technologies. However, once the potential infringer has sunk the cost of investment, the calculation changes, because the potential infringer must take into account the cost of switching to the alternative technology.
For example, suppose the potential infringer is evaluating two alternative technologies: one that costs 10, but is expected to have a benefit of 15; and one that costs 9, but is expected to have a benefit of 10. Before sinking the cost of the investment, the first alternative has a net benefit of 5 and the second a net benefit of 1. If the holder of a patent on the first alternative were to approach the potential infringer at this point, he or she would be willing to pay up to 4 to use the first alternative, as that would leave a net benefit of 1 and make him or her indifferent between the alternatives. After sinking the cost of the first investment, however, the picture changes dramatically. The net benefit of the second alternative remains the same, but the net benefit of the first is now 15, as its cost has already been incurred. If the holder of a patent on the first alternative were to approach the potential infringer at this point, that infringer would be willing to pay up to 14 to use the first alternative, as that would leave a net benefit of 1 and make him or her indifferent between the alternatives. In other words, the patentee would be able to seize not only the value of its innovation, but also a large portion of the value of the contribution made by the licensee in bringing the product to market. 62 The prospect of such a hold-up is a deterrent to investment. See EVOLVING IP REPORT, supra note 3, at 190 ("A reasonable royalty damages award that is based on high switching costs, rather than the ex ante value of the patented technology compared to alternatives, overcompensates the patentee. It improperly reflects the economic value of investments by the infringer . . . .").
As a response to these inefficiencies, the law in other areas has provided mechanisms that allow parties to protect themselves from opportunism. Perhaps every law student in the United States is familiar with the textbook case, Alaska Packers' Association. 63 There, a crabfishing company prepared for the upcoming season by renting and outfitting vessels, expanding the capacity of its cannery, and, of course, hiring a number of fishermen to crew its boats for the upcoming season. 64 However, when the fishermen arrived in Alaska (after it was too late to hire new laborers), they refused to fish unless their wages were increased and, facing the loss of entire fishing season, the company capitulated. 65 Had the fishermen prevailed on those facts, it would be difficult to see how anyone could afford to run a crab-fishing business. As a result, to facilitate investment in contract relationships, the classic pre-existing duty rule prevents contracting parties from renegotiating the terms of their contracts without additional consideration. 66 Similarly, even during the days of antitrust law's extreme hostility to exclusive-dealing contracts, the danger of hold-up in the presence of transaction-specific investments has always been viewed as a justification for them.
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C. Patent law prevents recourse to traditional methods of dealing with sunk-cost opportunism
As described above, the law is generally sensitive to the problem of sunk-cost opportunism. Unfortunately, patent law's prohibition on unknowing infringement, as well as the potential for multiple, overlapping claims, prevents parties from taking steps to protect themselves from opportunistic behavior. Thus, without a mechanism that allows potential infringers to find and bind all potential patentees, potential infringers are likely to forgo some socially beneficial investments.
Theoretically, the patent system should protect potential infringers with its public-disclosure requirement. 68 In practice, however, patent disclosures are often too complex and too numerous to provide effective notice, and the secrecy and long pendency of patent applications, continuations, and divisions, as well as the proliferation of low-quality patents, frustrate any efforts to discover patent rights. 69 Thus, in the absence of effective public disclosure, patentees generally have a much better understanding of the scope of potential infringement than do potential infringers.
Given that a forgone investment means that there is no revenue stream to hold-up, one would think that patentees would have an incentive to come forward and identify themselves. However, several factors encourage patentees to sit back. First, the costs of hold-up run across the spectrum, from a very small piece of the overall investment to nearly all of it, so while hold-up discourages some socially beneficial investments, it does not discourage them entirely. 70 Second, the fact that there can be multiple patents that cover the same technology creates a classic "tragedy of the anticommons" problem-each patentee has an incentive to allow the others to come forward and compromise, waiting to extract the bulk of the revenue itself. 71 See EVOLVING IP REPORT, supra note 3, at 119-25. See also Bessen, Meurer & Ford, supra note 53, at 23 (noting that software patents "have 'fuzzy boundaries': they have unpredictable claim interpretation and unclear scope, lax enablement and obviousness standards make the validity of many of these patents questionable, and the huge number of software patents granted makes thorough search to clear rights infeasible, especially when the patent applicants hide claims for many years by filing continuations. This gives rise to many situations where technology firms inadvertently infringe . . . ."). 70 Indeed, the incentives here are similar to those under traditional monopoly. The patentee knows that hold-up will discourage some investment, leading to a loss of royalties on those investments, but that loss will be more than made up for the higher royalty it can charge on the investments that are not forgone. even if all patentees do come forward to negotiate, the complexity of the patent system and liability for unknowing infringement means that a potential infringer has no way of knowing that the collection of patentees attempting to negotiate are, in fact, all of them. The FTC made a number of recommendations for changes to patent law to improve transparency for manufacturers, but it remains to be seen whether these will be adopted by the courts.
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D. Patent law defenses fall short of preventing patent hold-up
Patent law has historically relied on various mechanisms to prevent late or inequitable enforcement of patent rights. Among these are the concepts of laches, equitable estoppel, and inequitable conduct. Unfortunately, these defenses appear to fall short of fully defeating patent hold-up.
The doctrine of laches prevents a patent owner who unreasonably and inexcusably delayed filing for infringement from claiming damages for infringement that occurred prior to the filing of the suit when the delay materially prejudiced the alleged infringer. 73 Such prejudice may manifest itself in the investment made by the alleged infringer in the allegedly infringed technology during the period of delay. 74 The The FTC recently made additional recommendations in relation to two areas of patent law in particular: patent notice (mainly directed to the Patent and Trademark Office and lawmakers) and remedies (e.g., rejection of entire market value, rejection of dual awards of lost profits and reasonable damages, award of reasonable royalty damages based on the hypothetical negotiation analysis, use of incremental value of the patented invention over the next-best alternative as the maximum amount that a willing licensee would pay in a hypothetical negotiation, setting the hypothetical negotiation at an early stage of product development, when the infringer is making design decisions and before it has sunk costs into using the patented technology). See EVOLVING IP REPORT, supra note 3. starting point for the calculation of the unreasonable delay is the moment that the patent owner knows or should have known of the infringement. 75 Unfortunately, in the context of a patent hold-up, infringement may occur months, or even years, after the manufacturers are committed to the selected technology and costs are sunk. Even if the patent owner starts infringement proceedings promptly after the first commercialization of a product implementing the infringing technology, hold-up may still result. Even though the doctrine of laches creates a duty of diligent inquiry on the patent owner, it probably does not impose on it a duty to disclose the patent it owns before the alleged infringer sinks costs in the development of the infringing technology, certainly not if it is unaware of it.
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The defense of equitable estoppel may successfully bar a patent owner's claim when (1) the patent owner, through misleading conduct (statements, actions, inaction, or silence), leads the alleged infringer to reasonably believe that the patent owner does not intend to enforce its patent against him, (2) the alleged infringer relies on that conduct, and (3) due to its reliance, the alleged infringer will be materially prejudiced if the patent owner is allowed to proceed with its claim. 77 However, the application of the doctrine of equitable estoppel to patent hold-up would arguably require the existence of an independent duty on each participant to disclose its existing patent applications, absent any express contractual disclosure policy. Such a duty to speak may be derived from the circumstances. In Stambler v. Diebold, Inc., for instance, the district court found that Stambler "sat on an American National Standards Institute standards committee after concluding that the proposed Thrift and MINTS standards [relating to ATM technology] infringed his patent" and held that, "[u]nder these circumstances, plaintiff had a duty to speak out and call attention to his patent" even though the SSO did not have a disclosure policy. 78 While the court did not outline the source of such a duty to speak, it nevertheless stated clearly that such a duty existed.
It is difficult to argue that a duty to speak derived from explicit or implicit arrangements within an SSO could bind patentees who did not participate in the standard setting. However, the defense of inequitable conduct may provide relief in some circumstances. In Kingsdown Medical v. Hollister Inc., the Federal Circuit defined inequitable conduct as the "failure to disclose material information, or submission of false material information, with intent to deceive." 79 A successful showing of inequitable conduct has the effect of rendering the entire patent unenforceable not only against the alleged infringer but also against any other party. If a patentee uses confidential information obtained from an SSO or from participants in the standard setting to file a patent application reading on the technology discussed within the SSO, failure to inform the prosecuting patent office of any prior art that would derive from the works of the SSO could lead to a finding of inequitable conduct. Although this could prevent patentees from taking advantage of the standard-setting process to hold participants up by filing new applications or applying for divisions or continuations, it does not address the issue of participants that fail to disclose existing patents and applications to the SSO. The recent patent law reforms in the United States have somewhat reduced the risk of hold-up, by replacing the first-to-invent rule with a firstto-file principle, thus encouraging inventors to file as soon as possible and reducing the often long periods of patent risk.
MercExchange, the Supreme Court significantly limited the availability of permanent injunctions to patent owners claiming infringement of their patents, thereby preventing the threat of injunction to be employed for undue leverage in hold-up negotiations.
81 Shapiro observes that "the courts can reduce or eliminate the hold-up component of negotiated patent royalties by selectively denying, or staying, permanent injunctions in patent cases involving non-competing patent holders whose damage claims are based on reasonable royalties." 82 European courts are considering similar solutions, although the case law is patchy, and its implementation is impractical, particularly under German law. 83 Even if such limitations on the application of injunctive relief reduce the immediate pressure from hold-up, the principles of damage calculation as set out in Georgia-Pacific still allow a patentee to demand damages calculated on an ex post basis, that is to say, to demand an award substantially higher than it would have obtained in voluntary license negotiations before the manufacturer was committed and locked in.
To deal with this, the FTC recently recommended that courts, in the calculation of reasonable royalty damages award, "set the hypothetical negotiation at an early stage of product development, when the infringer is making design decisions," rather than when the infringer has already sunk significant costs into the infringing technology. 84 The FTC's recommendation is based on the finding that "[t]he case law on damages places the hypothetical negotiation at 'the time infringement began' but does not precisely define that point in time." 85 The FTC acknowledged that a reasonable royalty damages award should reflect the economic value of the invention rather than the economic value of investments by the infringer since the latter overcompensates the patentee. 86 It remains to be seen whether patent courts are prepared to follow these recommendations.
E. Returns from patent hold-up do not further the goals of the patent system
The patent system trades static efficiency for enhanced dynamic efficiency in a number of ways, but none of these are advanced by patent hold-up. First, by prohibiting copying, patents protect the patentee from opportunism by preventing third parties from free riding on the patentee's investment in innovation, increasing investment. Second, by excluding all but the first of independently filed inventions, patents encourage a "patent application race" that may accelerate innovation. Whatever the merits of these potential benefits, neither is advanced by patent hold-up.
To develop an invention, the innovator must make investments. Absent copying, the innovator would expect to generate rents sufficient to cover the cost of the initial investment. However, if copying costs are sufficiently low, third parties will copy the invention, driving the price down to marginal cost and preventing the innovator from recouping the upfront costs. Knowing this ahead of time, innovators will refuse to make the initial investments and the invention will never be created. This aspect of the patent system is particularly important in areas such as pharmaceuticals, where molecules are difficult to discover but easy to copy, and where other intellectual property rights may not apply. It is less important in the software sector, where other rights apply (copyright in particular, as well as trade secrets); where alternative models of revenue generation exist that encourage investment, such as service-funded innovation (especially important for open-source products 87 ) and advertising-funded innovation (especially important for consumer-facing web-based services); and where first-mover advantages reduce the value of copies.
Eliminating patent hold-up has no effect on the patent system's ability to foster innovation by preventing free riding. By definition, hold-up problems arise only in situations where the potential infringer independently develops a product using what turns out to be the patented technology-incurring the often very substantial risk of bringing the product to market and investment in production facilities and marketing of the product, generating demand-only to be surprised (once the product is a success) that the patentee has a claim on it. In particular, in the case of independent invention, the potential infringer has duplicated the patentee's investment in developing the technology and so is not free riding. Thus, allowing patent hold-up does not enhance this aspect of the patent system. To the contrary, it creates a situation where the patentee can free ride on the risk taken and cost incurred by the manufacturer in taking the basic idea for a technology and implementing it, producing it, and marketing it to clients, all of which add to the value of the patented technology.
Patents, however, go further than copyrights in excluding not only copying, but also later independent inventions. Although this aspect partially exists to avoid the burdens of proving copying, it is also thought to encourage firms to invest in research and development more quickly and intensively so as to win the "patent race" and disclose the patented teaching. 88 For this accelerated invention to benefit society, it has to be diffused into the marketplace. The patentee can do this by releasing a product incorporating the invention to the marketplace or licensing others to do so. Although the patent race is often cited as a benefit of applying patents to independent innovations, empirical support for increased dynamic efficiency has been relatively weak, and patent races can also result in socially wasteful duplicative research and development. See generally id. Nonetheless, whether empirically supported or not, patent hold-up does not advance this benefit.
Not only does patent hold-up fail to advance the patent race goal of the patent system, it actively frustrates it. Additional returns from patent hold-up certainly do increase the "prize" at the end of the patent race. However, by definition, patent hold-up requires delaying educating others about the patent until independent manufacturers have already diffused the technology into the marketplace. Thus, the process of patent hold-up itself negates the benefit of the race, which is to accelerate the social benefits from invention.
F. Little cost to false positives
As described above, an important component of the unilateral-conduct analysis in both the United States and the EU is determining whether false positives might chill procompetitive conduct. In this context, a false positive would occur if a patentee were forced to disclose its rights to a potential infringer when its failure to do so would not have led to market power or if the patentee were sanctioned for failing to disclose under these circumstances. However, even if it has no effect on the patentee's market power, disclosure does not frustrate the goals of the patent system. Should the patentee fail to make the disclosure, then (1) if it has not engaged in any other wrongful conduct, its royalties are limited to an amount calculated on an ex ante basis, depriving it only of the returns from any hold-up (which, again, does not frustrate the goals of the patent system); or (2) if the patentee has engaged in otherwise wrongful conduct to create the possibility of hold-up, such as where the conditions of Broadcom v. Qualcomm are met or the patentee deliberately set a patent trap, it loses its right to relief, and the penalty still serves a public benefit by deterring socially wasteful rent-seeking behavior, even if it was not necessary to remedy the acquisition of market power. Given the limited nature of the duty to disclose and the limited effects of these false positives, we believe that such a "falsely positive" finding is unlikely to chill procompetitive conduct.
First, the duty here is limited. In keeping with a duty to disclose as a creation of competition law and not of patent law, it is important to recall that the goal of an antitrust duty to disclose is limited to situations in which failure to disclose would result in (1) significant power in the upstream technology market ("monopoly power" in the United States or a "dominant position" in the EU) and (2) excessive ex post royalties or restrictive terms, and, thus, consumer harm. This limitation reduces the number of potential situations where such a duty might apply.
Second, in any case, the social costs of false positives are likely to be low. Although a proposed duty to license on ex ante reasonable terms would apply only to situations where the failure to disclose would lead to significant market power, hold-up in general does not further any goals of the patent system, so loss of returns from hold-up is not a cost of false positives. Rather, the main cost that such a duty imposes on patentees is the opportunity cost of not being able to claim damages above the ex ante value of the technology, or the cost of locating and informing potential infringers that their rights exist, when traditionally the burden would be on potential infringers to discover patent rights. Given that the duty applies only when failure to disclose would result in significant market power, potential infringers are probably not hard to locate, as the activity would have to be relatively widespread. NPEs and firms with offensive patent programs are almost certainly conducting this analysis already to determine whether a case is worth bringing.
Third, the risk that a false positive would deprive the patentee of all royalties is very limited. To reach this conclusion, the court would need to establish either (1) that the conditions of Broadcom v. Qualcomm were fulfilled or (2) that the firm deliberately set a patent trap and waited until the defendant was well and truly locked in before springing that trap (as was alleged in Rambus).
Thus, in the limited situations in which the duty to disclose would come into play, the risks and costs of false positives are trivial. Accidentally deterring patent hold-up that does not create market power does not eliminate any procompetitive conduct. Shifting the cost to patentees not only makes sense given the superior information that they have, but also likely can leverage off analysis they already do internally. This asymmetry is most stark in the context of standard-setting organizations, which generally conduct their activities with the knowledge of industry participants who own relevant intellectual property.
Finally, the restrictions on the patentee's recourse are limited (absent evidence of an "intentionally false promise to license on FRAND terms" or a deliberate plan to set a patent trap). The patentee could not seek injunctive relief and would be limited to seeking damages equal to the royalties that would have been negotiated between a willing licensee and licensor before lock-in occurred and the manufacturer was committed, that is, the incremental value for the licensee over the next best alternative before the infringer took the decision as to which technology to use. 89 There are good arguments, as set out in the FTC's Evolving IP Report, 90 that this is the appropriate level of damages in any event (except in situations where the infringer is acting in bad faith). This ex ante reward is the right level to encourage investment in innovation.
In avoiding the but-for world, the patentee's conduct may create some evidentiary problems in proving the correct level of ex ante royalty. However, to the extent that the ex ante royalty is ambiguous but liability is established, "the defendant should suffer the uncertain consequences of its own undesirable conduct," 91 and the royalty should be set at the lower bound established by the available evidence.
V. IMPLEMENTATION CHALLENGES
We recognize the approach here may be superficially foreign to antitrust and competition law, especially in the United States. In the United States, although there are no issues with applying the duty to incipient monopolists, there may be some temptation to analogize a duty to disclose to a duty to deal, to which the courts have been particularly hostile. In the EU, we face the opposite challenge, as forced disclosure by companies with a dominant position is well-accepted if the "exceptional circumstances" test is met, but applying competition law to unilateral conduct by companies to achieve a dominant position is still novel. Nonetheless, we see no reason why these challenges cannot be overcome.
Note that this could be close to zero, if the next best alternative is equally good, or zero if it is clear that with adequate notice, the SSO or the infringer would have chosen a noninfringing technology and avoided the patent. That is not, however, free riding. In a free market, patent law does not entitle the patentee to reward in all situations, but only if its invention has value over all alternatives (which admittedly may not be easy to determine). 
A. Implementation challenges in the United States
Under U.S. law, it is well accepted that monopolization includes not only conduct by existing monopolists to preserve or enhance their market power, but also conduct by nonmonopolists to acquire monopoly power in the first place. In particular, the incipient monopolist need not achieve monopoly power before a case is brought, so long as the conduct poses a "dangerous probability" of creating a monopoly.
92 That said, the courts have long been hostile to forced dealing between firms. As the Supreme Court described in Trinko, the "outer bounds" of liability for a monopolist's refusal to deal with a rival were set in Aspen Skiing, where a previous course of profitable dealing already existed and was terminated with an eye toward securing additional market power.
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In the case of patent hold-up, there will not have generally been a previous, let alone profitable, course of dealing between the patentee and potential infringer, as the entire enterprise revolves around strategic nondisclosure. Nevertheless, we believe that treating strategic nondisclosure as a refusal to deal is improper, especially in situations where patentees are bound by a contract or an SSO policy requiring a license on RAND terms. Unlike actual compelled dealing, a disclosure that patent rights exist and may apply to the potential infringer's technology need not involve continued entanglement between competitors or excessive monitoring. A practicing entity that wishes to reserve the right to practice the patented invention itself (that is, who speaks up as soon as possible because it is not looking for ex post damages and hold-up royalties, but to maintain exclusive rights) has the right to refuse to license (unless it voluntarily participated in an SSO with a RAND license rule), 94 and a nonpracticing entity that complied with its duty to speak has the right to refuse to license a manufacturer who cannot pay or will not accept terms that are reasonable on an ex ante basis. Once the possibility that the patent may apply to the technology has been highlighted, the potential infringer has all the information necessary to avoid hold-up, because it is the lack of knowledge of the existence of patent rights, rather than the lack of a license, that allows hold-up to occur.
Rather than attempt to analogize strategic nondisclosure to other forms of conduct, we think it better to assess this conduct on its own with reference to first principles. Given that imposing a duty to disclose here does not create the dangers of chilling procompetitive conduct, or the remedial difficulties posed by compelled dealing between rivals, drawing a parallel solely because both impose liability for failing to do something is a mistake.
Additionally, we recognize that courts may be hesitant to extend section 2 liability to cases in which the patentee's conduct was not obviously wrongful at the time. For example, the Patent Act itself requires that a patentee keep a technology under development out of public use until within a year of its patent application, potentially necessitating some secrecy.
95 That said, the economic effect might be the same regardless of whether the patentee has legitimate or illegitimate reasons for delaying public notification of its rights. In these situations, where two sets of conduct have the same economic effect, but face different legal treatment under the Sherman and Clayton Acts, section 5 of the FTC Act 96 may be an appropriate tool to bridge the gap. Section 5 prohibits "unfair methods of competition" and empowers the FTC to pursue violations with cease and desist orders, but does not enable private plaintiffs to bring suit or to seek treble damages. (2011) . We are skeptical that this situation would arise very often-if enough information is public to make hold-up possible, then the invention should likely be deemed to be in public use. It might also be argued that prospective patentees will keep their claims secret during the application process to preserve their ability to keep the technology as a trade secret if patent protection is not granted. We are even more skeptical of this case-if enough information is public to make hold-up possible, it is doubtful that the invention could be kept as a trade secret. Although the Supreme Court has made clear that section 5 of the FTC Act reaches conduct beyond the antitrust laws, the FTC's success in applying outside the antitrust laws has been limited to "invitation to collude" cases. 98 Our view coincides with FTC Chairman Leibowitz's statements regarding the scope of section 5, 99 as well as with the views of a number of others in the bar who have a more skeptical view of the application of section 5. 100 Similarly, applying section 2 may be challenging in cases where hold-up is purely the result of later opportunism. For example, in the FTC's N-Data case, N-Data's predecessor company had earlier promised the Institute of Electrical and Electronics Engineers that it would offer a license to its NWay technology for the Ethernet standard at $1000 per licensee, which resulted in that technology's being included in the standard. 101 However, after N-Data acquired the predecessor (and implementors' sinking of investments to use NWay), it reneged on the licensing promise and used its newfound leverage to demand much higher royalties. 102 In such a case, it is likely that the courts would invoke NYNEX Corp. v. Discon, Inc. 103 to dismiss a section 2 claim, noting that the selection of the technology to be part of the standard created a lawful monopoly and would point to contract remedies as the appropriate relief. However, in those cases in which the activity also creates a threat to competition, and particularly where immediate customers may not have good incentives to litigate (for example, where their own intellectual property in the standard might be similarly vulnerable), we think section 5 may also be an appropriate tool.
B. Implementation challenges in the EU
The implementation of this suggested approach under the EU's competition law would not require extending the application of the rules regarding abuse of dominance from the moment an undertaking acquires dominance, as is currently the case, to the process leading to the acquisition of dominance. All that is needed is either (1) to apply the existing principles of excessive pricing under Article 102(a) TFEU to situations where the failure to speak up was justified or not part of a deliberate plan to set a patent trap, or (2) for the Commission to define a sui generis abuse along the lines described above, to the effect that a dominant patent owner must not demand royalties in a situation where its failure to speak was part of a hold-up plan and led to a chain of events leading to dominance in the relevant technology market. The dominant firm might be allowed rebut the abuse claim by showing that the SSO or the manufacturer would have negotiated the same price ex ante and could not or (assuming rational conduct) would not have chosen a different proprietary or royalty-free technology even if it knew that the patentee would demand royalties after lock-in. Motorola should be distinguished from the Commission's 2004 decision in Microsoft, which concerned software interoperability, was a remedy, and in which patents were not ex ante essential. In that case, the Commission appropriately distinguished between two types of "value" transferred to competitors by the compulsory license that the Commission imposed in a way that is Article 102(a) TFEU prohibits dominant firms from "directly or indirectly imposing unfair purchase or selling prices or other unfair trading conditions." An "unfair price" is one that is excessive in relation to the economic value of the service provided or the good supplied. 105 In Port of Helsingborg, the European Commission confirmed the "value" criterion and used various proxies to conclude that no violation had occurred in that particular case. 106 Unlike section 2 of the Sherman Act in the United States, Article 102(a) and (c) TFEU prohibit unfair pricing or unjustified discrimination even in the rare case in which no ex ante competition exists, as long as consumer harm (e.g., a Cournot problem in the pricing of complements 107 ) ensues from discriminatory or excessive pricing.
As discussed above, the "fair and reasonable" value of a technology can be defined as the lower of (1) (ignoring any anticompetitive actions by the patentee, such as price fixing or acquisitions by the intellectual property owner of substitutable technologies with the result of diminishing ex ante intertechnology competition, in which the ex ante rate would still be excessive); or (2) if the intellectual property owner had an ex ante blocking patent, a share of the royalties that is proportionate to the technical contribution the intellectual property owner made to the standard or product in question compared to that of other essential patent owners and taking into account the investments made and risks borne by the manufacturer. If actual ex ante market data are not available, economists may be able to do a Shapley value analysis 109 or use proxies, such as See also EVOLV-ING IP REPORT, supra note 3, at 22-23 ("Courts should recognize that when it can be determined, the incremental value of the patented invention over the nextbest alternative establishes the maximum amount that a willing licensee would pay in a hypothetical negotiation . . . . To prevent damage awards based on switching costs, courts should set the hypothetical negotiation at an early stage of product development, when the infringer is making design decisions and before it has sunk costs into using the patented technology . . . . Courts should apply the hypothetical negotiation framework to determine reasonable royalty damages for a patent subject to a RAND commitment. Courts should cap the royalty at the incremental value of the patented technology over alternatives available at the time the standard was chosen.") 109 A Shapley value analysis describes a way to fairly allocate gains derived from cooperation among several actors, such as (1) owners of complementary patents or (2) a patentee and a manufacturer investing in bringing the product to market. Each obtains a share of the gain that is roughly proportionate to the relative value of his or her contribution. Lloyd S. Shapley Courts have in the past relied on other comparators, such as the Goldscheider analysis, which suggested on the basis of Goldscheider's experience in licensing and litigation that intellectual property owners in the aggregate should generally be entitled to about twentyfive percent of the downstream gross profits made on the licensed product.
111 However, this rule of thumb has recently been severely criticized, and its credibility has suffered very significantly from indiscriminate use. ). In determining the final percentage, adjustments should also be made for the enforceability and essentiality of the patents, the geographic scope of various patents and their remaining life, the costs of complementary technology needed, the value conveyed by the patents compared to the next best ex ante alternative, the risk borne and investments made by the licensee relative to the costs and risks borne by the licensor, the volume of sales expected in the market, and so forth. It should be adjusted downward for instance, in situations in which the licensees take more than the usual risk or there were adequate alternatives for the patents in question. 112 See Uniloc USA Inc. v. Microsoft Corp., No. 2010-1035 (Fed. Cir. Jan. 4, 2011) ("This court now holds as a matter of Federal Circuit law that the 25 percent rule of thumb is a fundamentally flawed tool for determining a baseline royalty rate in a hypothetical negotiation. Evidence relying on the 25 percent rule of thumb is thus inadmissible under Daubert and the Federal Rules of Evidence, because it fails to tie a reasonable royalty base to the facts of the case at issue.").
Proxies are imperfect, but if an intellectual property owner believes that its patents are worth more than a proportionality or proxy analysis suggests, it can (and bears the burden to) prove that its patents are less vulnerable to challenge, have broader geographic scope or a longer life, or convey more value compared to the next best ex ante alternative than the other essential patents, or that it bore greater risk than usual compared to licensees. There is precedent for this switch in the burden of proof.
113 Indeed, the Commission could further harmonize its approach in these cases with the sentiment echoed by the D.C. Circuit in Microsoft, that "the defendant should suffer the uncertain consequences of its own undesirable conduct," 114 and the royalty should be set at the lower bound established by the available evidence.
VI. CONCLUSION
Although intellectual property and antitrust are often seen in tension, we continue to believe that this need not be the case. Existing approaches in the case law have failed to gain traction because they rely too heavily on external sources of law and too little on antitrust first principles. As patent hold-up is simply an ordinary form of sunkcost opportunism that is enabled by the unique circumstances of the patent system, it creates dynamic inefficiency that is contrary to the goals of both antitrust law and the patent system and can be cured by disclosure to potential infringers when failing to do so would lead to significant market power.
In this article, we have focused on the standards-setting context, but similar reasoning applies in other contexts as well. For example, if a patentee knew that its invention was being used innocently before the user had made irreversible investments, but nevertheless failed to alert the user of this fact, the patentee would be exploiting its information advantage to obtain ex post market power. This market power derives from the switching costs that the user could have avoided ex ante had the intellectual property owner informed the user of its rights. Our view is that, in such cases, Article 102(a) TFEU and section 5 of the FTC Act could be used to limit damages and royalties to (1) the ex ante value of the patented technology or (2) the switching costs faced by the user at the moment when the patentee became aware of innocent use of his patent. The extent to which such a duty would be merited in less extreme cases, for example, when the patentee arguably "should have known" that the user was innocently employing its technology, is a subject that deserves further analysis and debate.
Although there are certainly some extant issues in implementing such duties to disclose in the United States and EU, we believe that these challenges are surmountable. We think it fitting that intellectual property trolls, like their mythological namesakes, might also be vanquished by a bit of sunlight.
